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(57) ABSTRACT 

Methods and apparatus are described for utilizing embedded 
data layers in images. In one embodiment, an image data 
base stores and controls images and/or image objects and 
their associated information metadata layers, Which alloWs 
for multiple levels of data to be retrieved and encoded into 
the image. This increases image data content and informa 
tion in a manner that Will not be separated from the image 
through their embedding in multiple transform or high 
coding rate Watermarks, incorporating the multiple metadata 
data ?elds in the selected image or selected image objects. 
The various embodiments include databases that alloW 
images or sub-images/objects and information associated 
With the image or object to be easily associated and 
assembled as needed or produced on demand. In one 

embodiment, a manufacturer generates a database of product 
images and associated product information. 
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METHODS AND APPARATUS UTILIZING 
EMBEDDED DATA LAYERS 

FIELD OF THE INVENTION 

[0001] The present invention relates generally to methods 
and apparatus utilizing image data layer embedding. 

BACKGROUND 

[0002] Images or teXt (referred to herein as images) are 
typically formed in modern systems by generating and 
displaying the component piXels of the image. With modern 
printing devices, such as, but not limited to, industrial 
printers, plotters, facsimile machines, laser printers, or ink 
jet printers (referred to herein collectively as printers), this 
image is typically formed on a print medium by the place 
ment of piXels on the print medium With one or more 
printing toners, inks, or transfer/donor materials from a print 
ribbon (for eXample, plastic tape based label maker). Alter 
natively the piXels of the image can be brought out of the 
print medium itself by eXposing it to a chemical, heat, or 
light based process in the varying strengths and patterns of 
the piXels of desired image (for eXample, thermal printers, 
photographic ?lms, lithography, and etching). 

[0003] Multiple methods of coding information into the 
piXels of images in manners that minimally change the 
underlying image and hoW it is perceived by human vieWing 
eXist and are generally referred to as steganography and/or 
Watermarking (referred to herein as Watermarking). Water 
marking of images has been generally used for cryptogra 
phy, security/authenticity of an image, rights management, 
tamper-proo?ng an image, and for proof of origin of an 
image. 
[0004] The coding rate of a Watermark, the relative 
amount of secret information that can be reliably embedded 
in the image, typically involves a tradeoff With visual quality 
and robustness. A higher coding rate alloWs more informa 
tion to be embedded in the image, but tends to reduce the 
visual quality of the image and robustness in decoding the 
message. Conversely, a loWer coding rate tends to provide 
less information, but the image has a higher visual quality 
and the decoding is more robust. Because of the image 
quality and robustness issues Watermarking has typically 
been utiliZed to encode a small amount of data into an image 
With a loWer coding rate. Watermarking also typically 
encoded the image as a Whole to improve image quality, 
robustness, and data content by utiliZing as large an image 
area as possible. As stated above, it is desirable, hoWever, to 
perform hardcopy Watermarking that is robust, has a high 
coding rate, and yet has a high visual quality to the resulting 
image. Several neW methods of Watermarking have been 
alloWing for these qualities. One such method of Watermark 
encoding that has a high coding rate, While being generally 
robust and having a high visual quality, and yet can be used 
in multiple transform domains, is described in United States 
Patent Application Pub. No. US 2002/0176599, published 
Nov. 28, 2002, titled “Hardcopy Watermarking”, by Levy et 
al., Which is commonly assigned. 

[0005] In many situations there is information or data that 
is associated With an image or one or more elements in an 

image. For eXample, an image or one or more of its elements 
could be associated With date, location, or other descriptive 
information. In advertising or in other commercial images 
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this associated information typically includes the commer 
cial details or various speci?cations of the pictured subject; 
for eXample, contact information, siZe, availability, and/or 
prices. 
[0006] A problem With this image information or image 
“metadata” is that it is typically not permanently associated 
With the image. As a result the metadata can be lost or, in the 
case of advertising or commercial images, not readily avail 
able for reference or presentation When the image is used or 
shoWn. This is particularly a problem With advertising or 
commercial images in that in many cases the image or 
resulting print medium is composed of multiple sub-images 
that can come from different sources and/or vendors. Addi 
tionally, teXt space or alternative print/presentation space on 
the print medium is typically at a premium and not all of the 
associated information may be able to be printed, or if it is 
printed is not directly associated With the image or sub 
image it refers to and therefore may be misinterpreted by the 
reader. Furthermore, as stated above, it is often desired to 
associate multiple different types of common information in 
differing information ?elds (such as date, title, location, 
subject matter, etc.) With a given image or With each image 
of a set of images. This is particularly the case in advertising 
or commercial images Where documents or advertising 
?yers are composed for speci?c purposes by the advertiser 
retrieving the images from ready repositories or databases of 
images they have at hand. The associated advertising or 
commercial information content of the images may also vary 
depending on promotions, sales, region, presenter, vendor 
and/or the identity of the advertiser themselves. As the 
associated image information may come from multiple 
vendors and may not be directly linked With the images, 
and/or the advertisement may not have the space available to 
include the associated information the information may 
easily get dropped from the advertisement, inadvertently 
placed With the Wrong image, placed With the Wrong pro 
motion, and/or misinterpreted by the consumer. 

[0007] For the reasons stated above, and for other reasons 
stated beloW that Will become apparent to those skilled in the 
art upon reading and understanding the present speci?cation, 
there is a need in the art for an improved method for vendors 
associating and embedding information With images, and in 
particular for providing this information to advertisers. 

SUMMARY 

[0008] The various embodiments described herein facili 
tate various methods and apparatus for utiliZing embedded 
data layers in images. One embodiment includes databases 
or repositories of images and their associated information 
for steganographic embedding or Watermarking of multiple 
data ?elds or data layers (image metadata) in an image or in 
one or more of the sub-images/objects (the component 
images of the overall image, referred to herein as image 
objects). The databases alloW images or sub-images/objects 
and their associated information to be easily linked and then 
retrieved on demand or assembled as needed. In another 
embodiment, a manufacturer generates a database or reposi 
tory of product images and associated product information. 
In another embodiment, a repository or database of images 
and associated information is accessed over a netWork. In 
yet another embodiment, the database or repository is dis 
tributed by the database producer and is accessed locally by 
the advertiser/printer/publisher. In another embodiment, a 
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database includes images With tWo or more data ?elds for 
embedding into tWo or more Watermarks of differing encod 
ing or Within the same Watermark at a high coding rate. In 
addition, in other embodiments, a database includes tWo or 
more data ?elds for embedding Within one or more sub 
images/objects of an image. Methods and apparatus are also 
included for encoding and decoding the multiple data ?elds. 

[0009] Embodiments of the present invention alloW for the 
advantages of storing multiple layers of associated data With 
an image or With each sub-image and then embedding them 
in the ?nal printed page. This alloWs this information, Which 
Would not otherWise be available, to be retrieved by an 
end-user With a Watermark enabled scanner or image reader 
(herein referred to as a reader). Additionally, embodiments 
of the present invention alloW the association of multiple 
layers of data directly With an image or sub-image under 
control of the image/sub-image creator, alloWing the data to 
be speci?c and conteXtual to the image/image object Within 
a document, reducing the potential for reader/audience mis 
understanding, improving communication, and in a com 
mercial publication, improving the marketing effectiveness 
of advertising efforts. Furthermore, embodiments of the 
present invention enable advertisers to sell more advertising 
for a given space of advertising and/or for manufacturers to 
share advertising costs and control advertising information 
and/or product alternatives/substitution information associ 
ated With their products. 

[0010] Embodiments of the invention include apparatus 
and methods of varying scope. 

DESCRIPTION OF THE DRAWINGS 

[0011] FIG. 1 is a simpli?ed diagram of an image and data 
layers in accordance With an embodiment of the present 
invention. 

[0012] FIG. 2 is a simpli?ed diagram of an image With 
multiple image objects and data layers in accordance With 
another embodiment of the present invention. 

[0013] FIG. 3 is a simpli?ed diagram of an image data 
base/repository With multiple data layers in accordance With 
another embodiment of the present invention. 

DETAILED DESCRIPTION 

[0014] In the folloWing detailed description of the present 
embodiments, reference is made to the accompanying draW 
ings that form a part hereof, and in Which is shoWn by Way 
of illustration speci?c embodiments in Which the invention 
may be practiced. These embodiments are described in 
sufficient detail to enable those skilled in the art to practice 
the invention, and it is to be understood that other embodi 
ments may be utiliZed and that process, electrical or 
mechanical changes may be made Without departing from 
the scope of the present invention. The folloWing detailed 
description is, therefore, not to be taken in a limiting sense, 
and the scope of the present invention is de?ned only by the 
appended claims and equivalents thereof. 

[0015] Embodiments of the present invention facilitate 
various methods and apparatus for utiliZing embedded data 
layers in images. One embodiment of the present invention 
utiliZes image databases or repositories to store and control 
images and/or image objects and their associated informa 
tion metadata layers until their use in multiple transform or 
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high coding rate Watermarks, embedding the multiple meta 
data data ?elds in the selected image or selected objects (the 
component images). Embodiments include databases that 
alloW images or image objects and their associated infor 
mation to be easily linked and then retrieved on demand or 
assembled as needed. In one embodiment, a manufacturer 
generates a database or repository of product images and 
associated product information. In another embodiment, a 
repository or database of images and associated information 
is accessed over a netWork. In yet another embodiment, the 
database or repository is distributed by the database pro 
ducer and is accessed locally by the advertiser/printer/ 
publisher. In another embodiment, a database includes 
images With tWo or more data ?elds for embedding into tWo 
or more Watermarks of differing encoding or Within the same 
Watermark at a high coding rate. In addition, in other 
embodiments, a database includes tWo or more data ?elds 
for embedding Within one or more sub-images/objects of an 
image. Methods and apparatus are also included for encod 
ing and decoding the multiple data ?elds. 
[0016] Embodiments of the present invention also alloW 
for the advantages of storing multiple layers of associated 
data With an image or With each sub-image and then embed 
ding them in the ?nal printed page. This alloWs this infor 
mation, Which Would not otherWise be available, to be 
retrieved by an end-user With a Watermark enabled scanner 
or image reader (herein referred to as a reader). Additionally, 
embodiments of the present invention alloW the association 
of multiple layers of data directly With an image or sub 
image under control of the image/image object creator, 
alloWing the data to be speci?c and contextual to the 
image/image object Within a document, reducing the poten 
tial for reader/audience misunderstanding, improving com 
munication, and in a commercial publication, improving the 
marketing effectiveness of advertising efforts. Furthermore, 
embodiments of the present invention enable advertisers to 
sell more advertising for a given space of advertising and/or 
for manufacturers to share advertising costs and control 
advertising information and/or product alternatives/substi 
tution information associated With their products. 

[0017] As stated above, steganography and Watermarking 
are methods of encoding information into the piXels of 
images in manners that are robust and have a high resulting 
image quality. Prior art Watermarking typically encodes only 
a small amount of data in a single layer of Watermark 
encoding at a loW coding rate in an image to preserve the 
image quality and robustness of the encoded data (the ability 
to retrieve the encoded data). This Watermark is also gen 
erally encoded in the image as a Whole. In addition, the use 
of Watermarking in images and, in particular, printed mate 
rial has suffered from issues of reliability in that they may be 
easily damaged and rendered unreadable. NeWer systems of 
Watermarking alloW for high coding levels and increased 
robustness, While maintaining a high level of image quality. 
As described in the US. patent application Ser. No. 
(HP Patent Application Ref. No. 200206812-1), titled 
“Embedded Data Layers”, Which is commonly assigned, this 
alloWs for the encoding of multiple layers of data/data ?elds 
into a given image or into objects Within a given image 
utiliZing multiple Watermarking methods that utiliZe differ 
ing transforms and/or encoding methods or Within a single 
Watermark When the Watermark alloWs for a high coding 
level. This Watermarking of multiple data levels, enabling 
storage of tWo or more data levels in a given image or image 
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object in a printed page, allows for image information/ 
associated information/metadata to be embedded and per 
manently associated With the image. Watermarking of image 
objects allows multiple levels of metadata to be provided for 
multiple arbitrary objects in a page and not just the entire 
page, alloWing the information to be relevant to the scanned 
object and readily available for reference. 

[0018] In the past advertisers and/or publishers (referred to 
herein as advertisers) have composed advertisements or 
publications for speci?c purposes utiliZing stock images 
supplied by the vendor or manufacturer (referred to herein as 
vendors) or generated by themselves internally. Coordinat 
ing the information that is to be associated With each 
item/image for the speci?c vendor, manufacturer, and/or 
promotion and placing that information Within the adver 
tisement (While minimiZing the siZe of the advertisement to 
reduce costs) has been a non-trivial task. In addition, this 
associated item/image information typically does not come 
in a uniform format and often must be specially handled by 
the advertiser. 

[0019] In the case of advertising or commercial images, 
embedding of multiple data levels in the image or objects of 
the image alloWs the related product information to be 
readily available for reference or presentation through use of 
a Watermark enabled reader or vieWer When the image is 
used or shoWn. 

[0020] Embodiments of the present invention include 
organiZed image repositories and/or image databases 
(referred to herein collectively as image databases) to aid in 
sourcing and/or managing the stock images and the associ 
ated information layers that are provided by the vendor. In 
one embodiment, the image database is active and alloWs the 
database to be queried for the desired image or image object. 
In another embodiment, the images or objects and their 
associated metadata layers can be retrieved or assembled/ 
associated as needed based on the advertiser, the geographic 
region, the promotion, the selected products, and/or lan 
guage of the advertisement and its intended audience. In 
another embodiment, the images or image objects and their 
associated metadata layers are stored in a uniform format, 
alloWing for uniform and automated handling of the images 
and information by the database creator and the image 
end-user (the vendor and the advertiser respectively). This 
alloWs the images or image objects and their associated 
information of to be controlled by the vendor, easily pro 
vided to and utiliZed by the advertiser, and customiZed as 
needed. 

[0021] This ability to control the images and their asso 
ciated information is advantageous for advertising or other 
commercial images. In many cases in advertising the image 
or resulting print medium is often composed as a composite 
of multiple images or sub-images that can come from many 
different image sources (internal and eXternal to the adver 
tiser), stock images, manufacturers, and/or vendors. 
Embodiments of the present invention alloW each image or 
image object to have differing information associated With it 
that Will be included in the advertisement or is relevant to the 
image/image object. The advertising or commercial associ 
ated information content may not be static for each image/ 
image object and can vary depending on promotions, sales, 
region, presenter, vendor and/or advertiser. Additionally, 
teXt space or alternative print/presentation space on the print 
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medium is typically limited and/or costly to the advertiser 
and/or speci?c vendor and not all of the associated infor 
mation may be able to be printed, or if it is printed it is not 
directly associated With the image or sub-image it refers to 
and may therefore be misinterpreted by the reader. 

[0022] Consumers can noW obtain speci?c information 
about each item in the publication and/or advertisement With 
a Watermark enabled reader or scanner. This information 

could include, but is not limited to, the vendor’s universal 
resource locator (URL), the speci?c item title and/or 
description, catalog number and/or page number, siZes avail 
able, colors available, and price. The vendor has the bene?t 
of being able to provide the advertising image/image object 
and the detailed information on the item, Whether the 
detailed information is printed directly on the page or not. 
This alloWs the vendor to control the image and the details 
associated With the image and to directly or indirectly 
promote their product themselves Within the advertisement 
or publication. 

[0023] The vendor also has the bene?t of being able to 
pre-generate and proof multiple versions of the image and its 
associated information, store them in the image database, 
and provide them to the advertiser(s) Whenever the adver 
tisement is designed. The image/image object and associated 
information, in one embodiment, can also be auto-generated 
by the image database for the speci?c advertising criteria on 
demand. The storage of the images/image objects and their 
associated information in an image database also alloWs for 
ease of maintaining this information and the images, alloW 
ing the images and/or associated information (such as 
description, prices, colors, siZed, etc.) to be easily updated, 
Where in the past such Would require detailed coordination 
betWeen the vendor and the advertisers. 

[0024] In one embodiment of the present invention, the 
Watermark metadata layers also alloW for the embedding of 
alternative product information in the item’s image. For 
eXample, this alternative product information can be in the 
form of alternative siZes, colors, and/or product features. 
Alternatively, the alternative product information could also 
include product substitutions of matching products/product 
substitutions from an alternative vendor/item source. In 
addition, item accessories and/or complementary products 
can be listed in the Watermarked image of the item. This 
alternative product/substitution information increases the 
promotion of lines of products to the consumer Within a 
single image Without increasing the page siZe, the image 
appearance, or the advertisement base price. 

[0025] In another embodiment of the present invention, 
the embedded layers of metadata in the images of an 
advertisement page assembled from an image database 
alloWs advertisers to increase the number of retailers/clients 
Which can be promoted in a given advertisement page, 
potentially increasing advertising revenue. The supporting 
items in a given advertisement page, that are not the main 
subject of the advertisement, can noW be promoted to the 
consumer Who has access to a Watermark enabled reader. For 
eXample, a car advertisement for shoWing a convertible at a 
resort can noW also advertise the ?y-?shing rod in the car, 
the resort, the clothes that the model is Wearing, and the 
agent information for the model themselves. 

[0026] In another embodiment of the present invention, 
the embedded layers of metadata in the images of an 
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advertisement page assembled from an image database can 
also allow teams of vendors to share or mitigate the costs of 
a publication or an advertisement in an advertisement or 

commercial publication, such as a neWspaper or magaZine. 
For example, differing manufacturers could pay for a given 
advertisement or commercial publication based on such 
factors as the prominence of their product (being the primary 
subject or a supporting item of the advertisement) or based 
on the space that the product consumes on the printed page. 

[0027] FIG. 1 is a simpli?ed diagram of an image 100 as 
utiliZed With an embodiment of the present invention. In 
FIG. 1, the image 100 contains one or more graphical 
sub-elements or objects 104 (referred to herein as objects). 
Embedded into the image 100 is a Watermark (not shoWn) 
that contains one or more layers of metadata 102 encoded 
into a composite Watermark made up of multiple sub 
Watermarks of differing transforms/encodings or Within a 
single Watermark of a high coding rate, Where the number of 
multiple Watermarks or coding rate of the single Watermark 
are con?gured to be large enough to encode the number and 
amount of data in the de?ned metadata layers. Each layer of 
metadata 102 can contain one or more data values or data 

areas. The metadata 102 stored in the Watermark is acces 
sible by a user through use of a Watermark enabled reader. 

[0028] FIG. 2 is a simpli?ed diagram of an image 200 as 
utiliZed With an embodiment of the present invention having 
one or more image objects that contain Watermarks. In FIG. 
2, the image 200 contains one or more graphical image 
objects 206, 208, and 210. Selected image objects 206, 208 
each contain an embedded Watermark (not shoWn) that each 
contains tWo or more layers of metadata 202, 204 encoded 
into a composite Watermark made up of multiple sub 
Watermarks of differing transforms/encodings or Within a 
single Watermark of a high coding rate. The image objects 
206, 208 that contain embedded Watermarks can be arbi 
trarily selected and/or de?ned in the image 200 by the 
advertiser. Each layer of metadata 202, 204 can contain one 
or more data values or data areas. The metadata layers of 
each Watermarked object 206, 208 in the image 200 are 
accessible by a user by scanning the object With a Watermark 
enabled reader to read the data layers embedded in their 
Watermark. It is noted that the image 200 of FIG. 2 has 
multiple levels of metadata provided for multiple arbitrary 
objects in its page and not only just for the entire page. 

[0029] Users may select Which of the metadata layers of 
the images 100, 200 illustrated in FIGS. 1 and 2 to vieW 
after accessing them With a Watermark enabled reader. 
Alternatively, readers or reader softWare may be con?gured 
to shoW or not shoW a given layer to the user, or only those 
layers accessed by them With the appropriate code/personal 
identi?cation number (PIN). Additionally, in some embodi 
ments, the information contained in the metadata layers may 
be used by the reader softWare to activate further processes, 
including, but not limited to, accessing the internet, access 
ing a database, accessing a program, enabling execution of 
an application or access to a computer system, and decoding 
encrypted content. In another embodiment of the present 
invention, the metadata layers are selected based on the 
geographic location/locale of the reader. The geographic 
location information can be entered into the reader by the 
user or inferred from time Zone and/or language selection 
the reader or the computer the reader operates under is 
con?gured With. In one embodiment, the geographic infor 
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mation is retrieved from an attached global positioning 
sensor (GPS). In another embodiment, the geographic loca 
tion/locale information is used as an input along With the 
metadata layers by the reader softWare to activate further 
processes, including, but not limited to, accessing the inter 
net, accessing a database, accessing a program, or enabling 
execution of an application or access to a computer system. 

[0030] FIG. 3 is a simpli?ed diagram of an image data 
base or repository 300 of an embodiment of the present 
invention containing one or more images or image objects 
and their associated layers of information/metadata for even 
tual use in printed media, commercial literature, and/or 
advertisements. In FIG. 3, the manufacturer’s image data 
base 302 contains one or more graphical images or objects 
and their associated metadata layers (not shoWn). Advertis 
ers/image requesters 304, 306 access the image database 302 
and retrieve 312 one or more images or image objects 308 
and their associated metadata layers 310 for use in printed 
advertisements and/or publications 314, 316, 318. 

[0031] The image database 302 can contain pre-generated 
and proofed versions of the images/image objects and asso 
ciated information, or the images/image objects and associ 
ated information can be dynamically generated by the image 
database 302 for the speci?c advertiser 304, 306 and/or 
geographical region/promotion/etc. The auto-generation of 
images and speci?c metadata layers is on demand based on 
the query input and/or requesting advertiser characteristics 
(including, but not limited to, advertiser, location/country/ 
state of distribution, business relationship With image pro 
ducer, special promotions/promotion type, and language). 
The storage of the images/image objects and their associated 
information in the image database 302 also alloWs for ease 
of updating and maintaining the associated metadata infor 
mation and images/image objects. The advertiser 304, 306 
can access the image database 302 either across a netWork 
from the vendor or locally from a local copy of the image 
database 302 that can be maintained by the vendor. 

[0032] In other embodiments of the present invention, the 
multiple layers of metadata in a given object or image 
contain standardiZed data types in each different level. For 
one embodiment the data layers for an advertising oriented 
image or object are de?ned as folloWs: Layer One—Manu 
facturer speci?c information (such as, company name, busi 
ness contact information, universal resource locator (URL), 
etc.), Layer TWo—Object Characteristics (name, price, siZes 
available, colors available, etc.), Layer Three—Order infor 
mation (catalog number, catalog page, matching accessories, 
substitutes if unavailable, retail locations, etc.), Layer 
Four—Manufacturer designated information (miscellaneous 
data included by the manufacturer). 

[0033] To print from a client application to a multiple layer 
Watermarking enabled printer, the client applications Would 
utiliZe a printer driver that is modi?ed to generate a page 
description language (PDL) With extensions that Would 
incorporate the metadata into the PDL data stream. The 
client application Would print the image incorporating the 
de?ned objects and one or more of the associated metadata 
data layers (as optionally selected by the user and/or pro 
gram) through the printer driver. The printer driver Would 
generate a page description in a PDL, such as, but not 
limited to, PCLS, PCL6, or Postscript, and Within the PDL 
page descriptions incorporate the de?ned metadata. Objects 
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Would be de?ned and transmitted to the multiple layer 
Watermarking enabled printer in a raster or vector de?nition 
and the object de?nition in the PDL Would include the 
metadata to be associated With the object in the ?nal printed 
page. The multiple layer Watermarking enabled printer 
Would then generate the image and its objects from the PDL 
de?nition and embed each associated metadata layer Within 
each de?ned object or page in a multiple layer Watermark in 
that object or page image. Alternatively, the printer driver 
Would itself embed each associated metadata layer Within 
each de?ned object or page in a multiple layer Watermark. 
In doing so the printer driver Would generate a page descrip 
tion in a PDL that included the images or objects With 
embedded metadata layers in a pre-generated raster scan. 
The resulting page description could then be printed on any 
printer With the requisite PDL interpreter, inks, and printing 
resolution. 

[0034] In one embodiment, the images and image objects 
and some or all of their associated metadata layers of a print 
job is logged by a printer. In another embodiment, the siZe 
of each logged image/image object on the page it is printed 
on is logged by the printer. This alloWs for tracking of these 
images and image objects for marketing purposes if the 
printer is a publicly accessible printer (for eXample, at a 
promotional kiosk or at a copy center). This Would also 
alloW for charging a vendor for advertising space on a 
?nished document page on a per print basis or for image 
licensing purposes/charging copyright royalties for the 
images and sub-images on a per use basis. 

[0035] Embodiments of the present invention may include 
a set of computer-readable instructions stored on a com 
puter-usable medium for eXecution by a processor to per 
form methods herein disclosed. Examples of computer 
usable medium include removable and non-removable 
magnetic media, optical media, dynamic random-access 
memory (DRAM), static random-access memory (SRAM), 
read-only memory (ROM) and electrically-erasable and 
programmable read-only memory (EEPROM or Flash). 

[0036] It is noted that although the invention Was 
described With speci?c reference to image database/image 
repository applications and apparatus it may be adapted for 
use With other imaging processes and applications and 
should be apparent to those skilled in the art With the bene?t 
of the present disclosure. 

CONCLUSION 

[0037] Methods and apparatus have been described for 
utiliZing embedded data layers in images. In one embodi 
ment, an image database stores and controls images and/or 
image objects and their associated information metadata 
layers Which alloWs for multiple levels of data to be encoded 
and retrieved, increasing image data content and information 
in a manner that Will not be separated from the image. 
Embodiments of the present invention utiliZe image data 
bases or repositories to store and control images and/or 
image objects and their associated information metadata 
layers until their use in multiple transform or high coding 
rate Watermarks, embedding the multiple metadata data 
?elds in the selected image or selected objects (the compo 
nent images). The various embodiments include databases 
that alloW images or image objects and their associated 
information to be easily linked and then retrieved on demand 
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or assembled as needed. In one embodiment, a manufacturer 
generates a database of product images and associated 
product information. In another embodiment, a database of 
images and associated information is accessed over a net 
Work. In yet another embodiment, the database is distributed 
by the database producer and is accessed locally by the 
advertiser/printer/publisher. In another embodiment, a data 
base includes images With tWo or more data ?elds for 
embedding into tWo or more Watermarks of differing encod 
ing or Within the same Watermark at a high coding rate. In 
addition, in other embodiments, a database includes tWo or 
more data ?elds for embedding Within one or more sub 
images/objects of an image. Methods and apparatus are also 
included for encoding and decoding the multiple data ?elds. 

[0038] Although speci?c embodiments have been illus 
trated and described herein, it Will be appreciated by those 
of ordinary skill in the art that any arrangement that is 
calculated to achieve the same purpose may be substituted 
for the speci?c embodiments shoWn. Many adaptations of 
the invention Will be apparent to those of ordinary skill in the 
art. Accordingly, this application is intended to cover any 
adaptations or variations of the invention. It is manifestly 
intended that this invention be limited only by the folloWing 
claims and equivalents thereof. 

What is claimed is: 
1. An image database, comprising: 

a database of one or more advertising images, each image 
having a plurality of associated layers of metadata. 

2. The image database of claim 1, Wherein the database is 
adapted to associate the layers of metadata With each image 
dynamically. 

3. The image database of claim 2, Wherein the database is 
adapted to dynamically associate the layers of metadata With 
one or more images in response to one of a user ID of the 

image requester, a location input, a business relationship 
characteristic of the image requester, a promotion type input, 
and a language input. 

4. The image database of claim 1, Wherein the database is 
adapted to selectively update the images and/or associated 
layers of metadata in response to vendor input. 

5. The image database of claim 1, Wherein the database is 
adapted to search the images and/or associated layers of 
metadata in response to one of a query input by a user, a user 
ID of the image requester, a location, a business relationship, 
a promotion type, and a language input. 

6. A method of operating a database of advertising 
images, comprising: 

selecting an advertising image; and 

selecting tWo or more layers of metadata associated With 
the selected image. 

7. The method of claim 6, Wherein selecting an advertis 
ing image further comprises selecting an advertising image 
in response to a query by one of an advertiser and a 
publisher. 

8. The method of claim 6, Wherein selecting tWo or more 
layers of metadata associated With the selected image further 
comprises selecting tWo or more pre-generated layers of 
metadata associated With the selected image. 

9. The method of claim 6, Wherein selecting tWo or more 
layers of metadata associated With the selected image further 
comprises selecting tWo or more dynamically generated 
layers of metadata. 
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10. The method of claim 9, selecting tWo or more dynami 
cally generated layers of metadata further comprises select 
ing tWo or more dynamically generated layers of metadata 
utiliZing one of a user ID of an image requestor, a location 
input, a business relationship characteristic of an image 
requester, a promotion type, and a language type. 

11. The method of claim 6, further comprising: 

updating the selected advertising image and tWo or more 
layers of metadata in the database utiliZing input from 
a vendor. 

12. A method of operating an advertising image reposi 
tory, comprising: 

selecting an advertising image and tWo or more layers of 
metadata associated With the selected image from the 
advertising image repository. 

13. The method of claim 12, Wherein selecting an adver 
tising image and tWo or more layers of metadata associated 
With the selected image from the advertising image reposi 
tory further comprises selecting an advertising image and 
tWo or more layers of pre-generated metadata associated 
With the selected image from the advertising image reposi 
tory. 

14. The method of claim 12, Wherein selecting an adver 
tising image and tWo or more layers of metadata associated 
With the selected image from the advertising image reposi 
tory further comprises selecting an advertising image and 
tWo or more layers of dynamically generated metadata 
associated With the selected image from the advertising 
image repository. 

15. The method of claim 14, selecting tWo or more 
dynamically generated layers of metadata further comprises 
selecting tWo or more dynamically generated layers of 
metadata utiliZing one of a user ID of an image requester, a 
location input, a business relationship characteristic of an 
advertiser, a promotion type, and a selected language. 

16. The method of claim 12, further comprising: 

updating the selected advertising image and tWo or more 
layers of metadata in the advertising image repository 
utiliZing a changed image or metadata from a vendor. 

17. Acomputer-usable medium having computer-readable 
instructions stored thereon for eXecution by a processor to 
perform a method comprising: 

selecting an advertising image from a repository; and 

selecting tWo or more layers of metadata associated With 
the selected image from the repository. 

18. The computer-usable medium of claim 17, Wherein 
selecting an image from a repository further comprises 
selecting an advertising image from a database. 

19. The computer-usable medium of claim 17, Wherein 
selecting tWo or more layers of metadata associated With the 
selected image from the repository further comprises select 
ing tWo or more pre-generated layers of metadata associated 
With the selected image. 

20. The computer-usable medium of claim 17, Wherein 
selecting tWo or more layers of metadata associated With the 
selected image from the repository further comprises select 
ing tWo or more dynamically generated layers of metadata. 

21. A method of embedding information on alternative 
items in an image picturing a desired item, comprising: 

generating a list of alternative items for the desired item; 
and 
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encoding the list of alternative items in a Watermark 
containing tWo or more layers of data in the image of 
the desired item. 

22. The method of claim 21, Wherein generating a list of 
alternative items for the desired item further comprises 
generating a list of alternative items, Where the list of 
alternative items includes available variations of the desired 
item in one of siZes, colors, and item features. 

23. The method of claim 21, Wherein generating a list of 
alternative items further comprises generating a list of 
alternative items, Where at least one alternative item is an 
accessory for the item. 

24. A method of accessing one or more layers of data 
encoded in an image by geographic location, comprising: 

decoding a Watermark containing tWo or more layers of 
data With a reader; and 

selecting a subset of the tWo or more data layers to vieW 
based on the geographic location of the reader. 

25. The method of claim 24, Wherein selecting a subset of 
the tWo or more data layers to vieW based on the geographic 
location of the reader further comprises eXecuting a process 
based on the geographic location of the reader, Where the 
process is one of accessing the internet, accessing a data 
base, and accessing a program. 

26. The method of claim 24, Wherein selecting a subset of 
the tWo or more data layers to vieW based on the geographic 
location of the reader further comprises selecting a subset of 
the tWo or more data layers to vieW based on the geographic 
location of the reader, Where the geographic location is input 
by one of a user input, a global positioning (GPS) receiver, 
a time Zone, and a language selection. 

27. A method of charging for publication, comprising: 

embedding tWo or more layers of associated metadata in 
an image provided by a client; 

printing the image in a publication; and 

charging the client for the publication. 
28. The method of claim 27, Wherein charging the client 

for the publication further comprises charging the client for 
the publication based on a total siZe of the image. 

29. The method of claim 27, Wherein charging the client 
for the publication further comprises charging the client for 
the publication based on Whether the image of the client is 
a primary subject of the publication. 

30. The method of claim 29, Wherein charging the client 
for the publication based on Whether the image of the client 
is a primary subject of the publication further comprises 
charging the client for the publication based on Whether the 
image of the client is a primary subject of a page of the 
publication. 

31. A method of sharing the costs for a publication, 
comprising: 

embedding tWo or more layers of associated metadata in 
one or more images provided by a plurality of adver 
tisers; 

printing the images in a publication; and 

distributing the cost of the publication Within the plurality 
of advertisers. 

32. The method of claim 31, Wherein printing the images 
in a publication further comprises printing the images in an 
advertisement. 
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33. The method of claim 31, wherein distributing the cost 
of the publication Within the plurality of advertisers further 
comprises distributing the cost of the publication equally 
Within the plurality of advertisers. 

34. The method of claim 31, Wherein distributing the cost 
of the publication Within the plurality of advertisers further 
comprises distributing the cost of the publication prorated by 
a total siZe of one or more images of each advertiser in the 
publication. 

35. The method of claim 31, Wherein distributing the cost 
of the publication Within the plurality of advertisers further 
comprises distributing the cost of the publication Within the 
plurality of advertisers based on Whether one or more 
images of a selected advertiser are the primary subject of the 
publication. 

36. The method of claim 35, Wherein distributing the cost 
of the publication Within the plurality of advertisers based on 
Whether one or more images of a selected advertiser are the 
primary subject of the publication further comprises distrib 
uting the cost of the publication Within the plurality of 
advertisers based on Whether one or more images of a 
selected advertiser are the primary subject of a page of the 
publication. 

37. A method of operating a printer, comprising: 

receiving a print job containing one or more images, each 
image having a plurality of layers of associated meta 
data; and 

logging the use of each image as it is printed on a print 
medium. 

38. The method of claim 37, Wherein logging the use of 
each image as it is printed on a print medium further 
comprises logging the printing use of each image and one or 
more layers of metadata. 

39. The method of claim 37, Wherein logging the use of 
each image as it is printed on a print medium further 
comprises logging a siZe of each image on the print medium. 
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40. The method of claim 37, further comprising: 

charging image licensing fees and/or royalties to a client 
based on the number of times an image is logged at the 
printer. 

41. The method of claim 37, further comprising: 
charging advertising fees to one or more vendors based on 

the number of times an image is logged at the printer. 
42. A method of de?ning multiple layers of metadata for 

a Watermark in an image, comprising: 

generating a raster scan of an image With tWo or more 

layers of metadata encoded into a Watermark, Wherein 
the Watermark is one of a high coding rate Watermark 
and a Watermark containing a plurality of sub-Water 
marks, each sub-Watermark encoded With a different 
encoding method and/or transform; and 

encoding the raster scan into a page description language 
(PDL) de?nition. 

43. The method of claim 42, Wherein the page description 
language (PDL) is one of PCLS, PCL6, and Postscript. 

44. The method of claim 42, Wherein encoding the raster 
scan into a page description language (PDL) de?nition 
further comprises encoding one or more raster scans into a 

page description language (PDL) de?nition, Wherein at least 
one raster scan encodes tWo or more layers of metadata 
encoded into a Watermark. 

45. Acomputer-usable medium having computer-readable 
instructions stored thereon for execution by a processor to 
perform a method comprising: 

generating a raster scan of an image With tWo or more 
layers of metadata encoded into a Watermark, Wherein 
the Watermark is one of a high coding rate Watermark 
and a Watermark containing a plurality of sub-Water 
marks, each sub-Watermark encoded With a different 
encoding method and/or transform; and 

encoding the raster scan into a page description language 
(PDL) de?nition. 

* * * * * 


